
(12) INTERNATIONAL APBHCATION PUBLISHED UNDER THE PATENT 



PENT CoBraRATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) international Publication Date 
11 December 2003 (11.12.2003) 




Nil 


illlHI 


11 


ilill 


ilHIl 


11 



PCX 



nil 



(10) International Publication Number 

wo 03/102430 A2 



(51) International Patent Classification^: Fl€B 

(21) International Application Number: PCT/GB03/02401 

(22) International Filing Date: 2 June 2003 (02.06.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
0212816.3 
0229990.7 



1 June 2002 (0 1 .06.2002) GB 
24 December 2002 (24.12.2002) GB 



(71) Applicant (for all designated States except US): QUEN- 
TOR LIMITED [GB/GB]; Unit 10, Fitzmaurice Court. 
Rackheath Industrial Estate. Norwich. Norfolk NR13 6PY 
(GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): ASBURY, Anthony 
[GB/GB]; Unit 10, Fitzmaurice Court, Rackheath Indus- 
trial Estate, Norwich, Norfolk NR13 6PY (GB). 

(74) Agent: WILLIAM JONES LIMITED; Willow Lane 
House. Willow Lane. Norwich, Norfolk NR2 lEU (GB). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA. BB, BG. BR. BY, BZ. CA, CH. CN, CO, CR, CU. 
CZ, DE, DK. DM. DZ, EC. EE, ES, H. GB, GD, GE. GH. 
GM. HR, HU, ID, XL. IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV. MA, MD, MG, MK, MN, MW, 
MX, MZ, NT, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, 
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ. VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE. LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI. FR, GB, GR. HU. IE. FT, LU, MC, NL. PT. RO, 
SE, SI. SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM. 
GA. GN, GQ. GW, ML. MR, NE. SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



^ (54) ritle: A PANEL JOINING MEMBER 

^ (57) Abstract: A method of connecting a panel (50) to a panel joining member (51) is disclosed.The method includes the steps of 

forming a recess (16) adjacent to an edge of a panel. The panel (50) is located within a panel joining member (51) the panel (50) being 
2 located against a stop member (15) and the recess (16) being aligned with an aperture (18) in the wall (13B) of the joining member 

(5 1). A fastener (17) is passed through the aperture (18) and urges the panel towards the outer wall (15) of the joining member (51). 
Q A receiver (30) is inserted into the recess (16) to assist engagement of the panel (50) with the fastener (17). The receiver (30) has 

a shape complementary to that of the recess (16). Opposing walls (13A, 13B) of the joining member (51) are inclined towards one 

another to improve panel retention. A push or snap-fit join is included to facilitate assembly. 
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A PANEL JOINING MEMBER 

Field of tlie Xnvention 

The present invention relates to a joining member for holding together two or 
more panels. The invention further relates to a method of assembling said panels 
5 to construct, for example, structural or partition walls, flooring and roofing, 

furniture, containers or luggage. 

Background of the Invention 

The assembly of large scale articles such as partition walls, furniture and transport 
containers by joining together smaller units, particularly panels, is well known in 
10 the art. Depending on the nature of the joint between adjacent units, articles of 

different strengths and function can be produced. For example, where a partition 
wall is to be formed, the individual units need to be retained in the desired 
orientation, but need not necessarily be required to be joined together in a robust 
fashion to withstand impacts. 

15 Where, however the units are to form part of a container, and particularly where 

the article is an item of luggage, the joints usually need to be able to withstand a 
large amount of strain from the weight of the contents and be able to stand up to, 
for example, airport luggage handling techniques, which can often involve the 
luggage receiving a mnnber of impacts. 

10 In the art, it has been a standard approach when joining panels together to insert a 

panel into a moulded extrusion and secure the panel in place by a fastening 
method such as gluing, riveting or screwing through the outer face of the outer 
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wall Of the extrusion into the face of the panel. The screw bites into the panel and 
as the screw is tightened the panel is drawn into contact with tiie inner face of &e 

extrusion's outer walL 

The above approach has a number of drawbacks. Firstly, the stress from 
tightening the screw is concentrated on the outer wall of flie extrusion and panel 
skin Where, for example, the panels form part of a piece of luggage or cladding 
on a building, then the seahng joint between the panel and extrusion will be less 
efficient and the exterior appearance of the joint wiU not be so pleasing. Also, if 
the panel width is narrower than the extrusion's channel width, then additional 
packmg, adhesive bonds or the like may be required between the face of the panel 
and the extrusion's walls to maintain the spatial relationship between the panel 
and the extrusion's wall. 

It is an object of the present invention to seek to alleviate the above problems. 
gntnmiarv of t^ft Invention 

15 According to a first aspect of the invention, there is provided, a method of 

connecting apanelto a panel joining member, the method including the steps of: 

forming a recess adjacent an edge of a panel; 

locating said panel edge within a panel receiving portion of a panel joining 
member; 

20 locating said panel agamst a stop member and aUgning the recess with a fastener 

aperture formed in an inner wall of the panel receiving portion; 

inserting a fastener through the aperture into the corresponding recess in the 
panel, the fastener urging the panel towards the outer wall of the panel receivmg 
portion. The panel can be easily inserted into die joining member and undesirable 
25 stresses in the panel are minimised. 

Preferably, a receiver is inserted into the recess prior to the panel being located 
within the panel joining member. 
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Advantageously, an adhesive is introduced between the panel and one or more 
walls of the joining member to increase the strength of the joint. Optionally, an 
adhesive bond weld is introduced when the fastener has been tightened 
substantially. 

5 Optionally, the fastener is an expanding rivet fastener to engage ttie panel tightly. 

Advantageously, the fastener has a screw-thread to engage the panel and/or panel 
joining member. 

Preferably, the fastener receiver is an adapter, the adapter having a shape 
complementary to that of the recess. The adapter provides a substrate for the 

0 screw to grip. The recess optionally narrows away from its open end to ensure 

that the material from which the adapter is formed undergoes plastic flow around 
the thread as the threaded fastener is tightened. The material which flows reduces 
the transmission of any vibrations to the fastener arising, for example from 
transportation. The vibrations act to cause the screw to loosen and hence the joint 

5 to become weaker. 

Preferably the fastener is introduced into the fastener receiver at an angle inclined 
to the axis perpendicular to the surface of the panel. The angle encourages greater 
engagement of the panel or the fastener receiver with the fastener and can urge the 
panel against the stop members. 

0 The or each panel optionally includes one or more projections to engage a 

corresponding recess in a panel joining member thereby forming a push-fit type 
joint. The use of push-fit joint enables rapid assembly together of panels which 
assembly can be accomplished with relatively unskilled labour. Advantageously, 
opposing walls of the panel joining member are inclined together at an angle of 

5 up to 5®. The incline angle is particularly advantageously 0.7*^ to 2^, 

The or each panel joining member preferably includes a chamfered edge to 
facilitate insertion of a panel into the panel joining member. 

According to a further aspect of the invention, there is provided a panel joining 
member comprising a joining element having at least one panel receiving portion 
0 and at least one fastening assembly. 



the or each fastening assembly comprising a fastener and a fastener receiver. 
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wherein the or each panel receiving portion is defined by spaced opposing walls 
including a panel stop member, located on at least one of the inner facing surfeces 
of said opposing waUs, and in which a festener ^erture is located tbrough one of 
said spaced opposing walls. 

5 Preferably, where two panel receivmg portions subtend an angle of less than 1 80% 

the fastener aperture is located in the internal wall of the joining member. 

This arrangement facilitates the aligmnent of a panel against a stop member to 
position a panel for seeming thereto by said fastening assembly. 

Advantageously, the fastener receiver of the fastener assembly is secured within a 
10 panel along a selected panel edge for inserting into a panel receiving portion. The 

fastener receiver would normally be profiled in a manner to fecihtate its correct 
orientation for insertion into the said panel. 

In one arrangement, the fastener receiver comprises a body adapted for 
engagement with a panel, the body including an open mouthed recess for 
15 receiving a fastener. 

Optionally, the recess narrows away firom the open mouth. 

Preferably, the fastener is a screw having a flat ended shank. 

According to a yet further aspect of the invention tiiere is provided an adapter to 
receive a fastener for insertion into a panel recess, the adapter comprising a first 
20 opening having a diameter greater than tiiat of said fastener. Optionally, tiie 

opening is narrower at its closed end to grip tiie end of a fastener. 
Advantageously, both the first opening and the narrowing are cyUndrical, with the 
cylinders optionally co-axial. 

According to a still yet further aspect of the invention, there is provided a panel 
25 joint, the panel joint comprising; 

a panel an edge of which is locally flat and which flat region includes a recess; 



a joining member, the joining member having spaced opposed walls to receive the 
panel; 
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one or more stop members against which a panel is aligned; 

the joining member having an aperture in one of said walls to enable a fastening 
member to pass through the joining member and engage the panel, thereby m-ging 
the panel against the opposite wall of the joining member. 

Advantageously, the joint includes adhesive between the panel and one or more 
walls of the joining member to increase the strength of the joint. Optionally, the 
joint further includes an adhesive bond weld. 



Preferably, an adapter is located in the recess, the ad^ter having a shape 
complementary to that of the recess. The adapter optionally narrows away from 
its open end to ensure that the material from which the adapter is formed 
undergoes plastic flow around the fastening member as the fastening member is 
fiilly engaged. The material which flows reduces the transmission of any 
vibrations to the fastening member arising, for example from transportation. The 
vibrations act to cause the fastening member to loosen and hence the joint to 
become weaker. Preferably, the fastening member includes a screw thread to 
engage the joining member. 

Conveniently, the recess includes an aperture to receive a nut into which flie 
fastening member can be screwed, the member and the nut co-operatively 
engaging to lock the nut against the inner wall. The compressive pre-load force is 
maintained by the elastic spring effect of the inner-wall. 

Preferably flie fastening member is aligned along an axis which is at an angle 
inclined to the axis perpendicular to the surface of flie panel. The angle causes 
greater engagement of the fastening member with the material into which it is 
being screwed. 

Brief Description of the Drawings 

The invention will now be described with reference to the accompanying 
drawings which show by way of example only three embodiments of a joint for 
panels. In the drawings: 



Figure 1 is a sectional view through a first embodiment of a joint; 
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Figure 2 is a sectional view through a second embodiment of a joint showing the 
arrangement just after the locating/festening screw has been intiroduced; 

Figure 3 is a sectional view through Ite second embodunent of the joint showing 
the fastening means fiilly engaged; 

5 Figure 4 is a plan view of a retention adapter. 

Figure 5 is a sectional view through a joint having a snap or push-fit fastening; 

Figure 6 is a sectional view through a finrther joint having a snap or push-fit 
fastening; and 

Figure 7 a-e illustirates elements of a panel. 
IQ n^tailftd Des^-riptinn of the Invention 

Referring initiaUy to Figure 1, tins shows a first embodunent of a coupling means 
for securing panels together to fonn an article. The panels can be used in liie 
construction of containers such as hand-portable cases or those which are to 
contain larger loads to be transported on lorries or ships. The containers are of 
modular construction and can be easily assembled either by the panel 
manufecturer or at a separate production site. Alternatively, panels can be joined 
together to form, for example, a partition wall. 

The coupling means shown in Figure 1 comprises a joining element 10. Tbe 
joining element 10 can be fonned from an extruded plastics material havmg good 
impact and scuff resistance or ametal (such as extruded aluminium). Two panel 
retaining portions 11 of the joining element 10 are at right angles to each other 
and separated by strengthening walls 12. Joining elements can be produced 
however witii retaining portions at other desired angles, for example 180». Each 
retaining portion 11 has flexxT>le side walls 13A, 13B to enable a panel 14 to be 
easily inserted therebetween. Adhesive 21 is introduced between die panel 14 and 
the outer wall 13A of die joining element 10.Positioning of die panel 14 into the 



15 
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desired location and orientation is facilitated by stop members 15 on the inside of 
the retaining portion 1 1 . 

A further feature of the invention is the option of adding a hole-reinforcing 
adapter to the hole 16 in the in-use inner wall of the panel 14. The hole 16 
5 enables a flat-ended load screw 17 to be passed through a threaded hole 18 in the 

inner wall 13B of the retaining element 10. The adapter would nomially have a 
bore diameter slightly larger than the outer diameter of the fastening screw. As 
the screw 17 is screwed into the panel 14 therefore, the panel 14 is pushed against 
the wall 13A- In order to further secure the panel 14 to the walls 13A,B, adhesive 
1 0 can be included. 

A number of barbs 19 can also be included in the inner surface of the inner walls 
13A to provide further grip on a panel 14. A bond weld 20, which can take the 
form of fiirther adhesive or a sealant compound can be included. The bond weld 
20 performs a number of functions. Firstly, it provides further bonding between 
15 the panel 14 and the wall 13B. Secondly, it closes any remaining gaps between 

these two elements and improves the sealing and the appearance of the finished 
article. 

The joint which is achieved by the above has advantages over conventional joints. 
Firstly, from a security point of view, as screw heads are normally on the inside of 

20 the finished article, the screws cannot be removed to facilitate access to the article. 

Secondly, from an aesthetic view point, the ^pearance of the article is improved. 
Thirdly, with conventional articles of similar construction, the inner face of the 
wall 13A may be pulled away from the panel during manufacture, a problem 
which is obviated by the current invention. Fourthly, the inner wall 13B remains 

25 mechanically coupled to the panel 14. 

An alternative embodiment of a coupling means is disclosed in Figures 2 and 3. 
The features of the joining element .and the panel are substantially as described 
above in relation to Figure 1. In addition however, the embodiment of Figm^e 2 
includes a retention adapter 30 which fits into a correspondingly shaped hole 
30 within the panel 14. The retention adapter 30 has a recess to engage and retain in 
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position a reaction and locking nut 31 . The recess preferably has the same cross- 
section as the locking nut to improve the grip on and prevent rotation of the 
locking nut 31 as the screw 32 is tightened. 

As the screw 32 is tightened, flie wall 13B is put under compression and the panel 
14 and the waU 13B are pushed apart. Furthemiore, a load arises which tends to 
push the panel 14 against the outer wall 13A. As the screw 32 is tightened further 
it pushes against an end section 33 of the hole 34. The end fece of the screw 
reacts onto the end section 33 and causes the locknut to ease out of its recess 
towards the inner, panel-side face of the wall 13B, ultimately causing the screw to 
lock securely against the wall 13B and preserving the compressing preload force 
by means of the elastic spring effect of the wall 13B. The diameter of the closed 
end of the hole 34 is smaller than that of the screw 32 and undergoes plastic 
defonnation. The deformation resulte in the plastic flowing into the thread of the 
screw and provides, in the finidied product, anti-vibration pressure. The plastic 
will act to hold the screw 32 in position and therefore during transportation of an 
article which mcludes a fastening as described above, any vibrations such as fiom 
a vehicle will not cause the screw to come loose. 

As with the joint shown in Figure 1. adhesives and bond welds can be ^pUed to 
iniprove the strength and appearance of the joint. Barbs and profiling of outer Ihe 
wall 13A may also be employed to refine the system. Furthermore, rivets may be 
used as alternatives to or in addition to a screw-type fastenmg. 

Ihe embodiment of the invention shown in Figures 2 and 3. includes the 
additional feature that the hole 34 is sUghtly eccentric. The eccentricity of the 
hole causes the screw 32 to be guided into position and also to grip and hold &e 
panel more tightly in the required position urging it against stop members 15. In 
some circumstances this option is not required and an embodiment utihsing a 
concentric arrangement of hole 34 would suffice. 

An advantage of the above described invention is that the panels can be easily 
assembled together, hi that sense Ihe individual components can be manufactured 
and subsequently dispatched to be assembled by relatively unskilled workers. 
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The retention adapter 40 as shown in Figure 4 has baibs 41 to prevent the adapter 
40 from being lifted out of the hole in the panel 14 prior to the panel being 
engaged into the joining member. A recess 42 which can accommodate a locking 
nut having a hexagonal cross-section is shown. 

5 hi use, when two or more panels are to be joined together, a panel according to the 

above invention is taken. A retention adapter, if not already present is inserted 
into a corresponding hole within the panel and a locking nut located in the 
aperture provided in the adapter. The panel is brought in to correct alignment 
with a joining member, between two retaining walls of said joining member. An 
10 adhesive can be appUed at this stage between the wall of the panel and the inner 

face of the retaining wall 13A of the joiniag member. 

Alignment is achieved by locating the edge of the panel against the stop members 
in the joining member, and ensuring that a clearance hole in the joining member is 
over the locking nut opening. A screw is then screwed in through the joining 
member and into the retaining member. The screw may be profiled with a 
reduced-diameter lead-in section so as to help guide it into the appropriate female 
section. As the screw is tightened, the outer wall and the panel are brought 
together. Once the screw has been tightened, flie joint produced can be sealed and 
further strengthened on the inner wall 13B of the joining member using a bond 
20 weld. 

A fiirther aspect of the present invention is shown in Figure 5 in which a panel 50 
is held into position with a joining element 51 by means of a push or snap-fit 
mechanism. The push or snap-fit biases the panel 50 towards the inside face of 
the outer wall 54A of the joining member 51. hi order to effect the joint, panel 50 
has a raised ridge 52 running along its length (see Figure 6). The ridge 52 engages 
a recess 53 in the joining element 51 and co-operates to retain the panel 50 rigidly 
in position. The joining element 51 shown in Figure 5 is substantiaUy similar to 
that shown in Figure 1, with a primary difference being the lack of a hole through 
which a screw can pass. 



15 



25 
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to provide an even stronger bond, the joining element 51 can be provided 



'PCT/GB03/02401 

WO 03/102430 " ~ 



-10- 

Avith non-parallel sides 54A, 54B which are inclined towards one another. For 
example, whist the outer wall 54A is at right angles to Ihe strut 55, the inner wall 
54B is inclined at an angle towards the outer waU 54A. typically an angle of up to 
5° has been shown to give a good joint, although angles of ftom O.?'^ to 2" have 
5 been ^o^md to be most effective. 

Furthermore, the joining element 51 includes a chamfwed edge 56. The 
chamfered edge 56 facUitates insertion of a panel 50 into the joining element 51 
during the assembly process. 

The push-fit mechanism can be used in conjunction with the features relating to 
10 the adaptCT/screw mechanism shown in figures 1 to 4. 

Alternatives to a single ridge along the length of the panel, a number of other 
features can be used. For example, a castellated projection or even a series of 
staples whose heads protrude from the panel could also be used. Furthermore, any 
ridge or projection does not have to run parallel to the edge but could also be 
15 disposed at other angles wilh a proviso that the panel joining member has a 

corresponding recess to engage ridge or projection. 

The panels as used herein are primarily sheet materials which are locally planar 
along their edge, enabling them to be joined to other panels. The panels can be 
constructed from materials formed by the pressure bonding of a pluraUty of layers 

20 and having rigid outer layer and a lightweight inner layer. The outer layer can be 

formed from a number of layers or skms, for example plywood, MDF or plastics 
material. The inner layer can be formed from a Ughtweight material such as a 
plastic or aluminium and have a honeycomb structure which can impart strength 
and rigidity whilst reducing wdght. Altematively. the sheet material can be a 

25 single layer of wood, plastic or metal. 

An alternative aspect of the invention is shown in Figure 6. The features shown 
here are suitable for use in cases for transporting goods and materials. The 
joining element 71 is similar to that shown in Figure 5, and in this instance is to 
form a comer of the base of a suitcase or packing case. The wall 72 of the case is 
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planar having a thickness of approximately 1mm. . It is therefore far thinner and 
lighter than other wall panels described above in relation to the other JBgures. The 
case produced is therefore hghter and has a greater internal volume. In order to 
retain the wall 72 in position a retaining element 73 is inserted between the wall 
72 and the internal edge 74 of the joining element 71. The retaining element 73 
engages the intemal edge 74 by means of a push-fit mechanism, a ridge 75 on the 
retaining element 73 engaging the recess 76 of the joining element 71. An 
adhesive 77 is added to further secure the components together. The joint formed 
can be further secured by passing a securing element such as a screw or rivet 
through the intemal wall 78 into the retainmg element 73. In the particular 
example shown here, a foot 79 is secured to the joining element 71 to provide 
protection for the case when the case rests on the floor. 



It can be noted that elements, (as shown in figure 7) smaller than a normal panel 
but having the same configuration can be slotted, by means of the projections 80 
15 into larger panel elements to provide the larger panel elements with the 

projections required for push or snap-fit assembly. 

It will of course be understood that the invention is not hmited to the specific 
details described herem, which are given by way of example only, and that 
various modifications and alterations are possible within the scope of the 
20 invention. 
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Claims 



10 



15 



1. A method of connecting a panel (14) to a panel joining member (10), the 
method including the steps of: 

forming a recess (16) adjacent an edge of a panel (14); 

locating said panel edge within a panel receiving portion of a panel joining 
member (10); 

locating said panel (14) against a stop member (15) and aligning the recess 
with a fastener aperture (18) formed in an inner wall of the panel receiving 
portion; 

inserting a fastener (17) through the aperture (18) into the corresponding 
recess (16) in the panel, the fastener urging the panel (14) towards the 
outer wall (13 A) of the panel receiving portion. 

2. A method according to Claim 1, wherein a receiver (30) is inserted into the 
recess prior to the panel bemg located wilbin the panel joining member. 

3 A method accordmg to Claim 2, wherein an adhesive (2l) is introduced 
between the panel and one or more walls of the joining member. 

4 A method according to any preceding claim wherein an adhesive bond 
weld (20) is introduced when the fastener has beeu tightened substantially. 

5. A method according to any preceding claim wherein the fastener is an 
expanding rivet fastener to engage the panel tightly. 

6. A method according to any of Claims 1 to 4, wherein the fastener (17) has 
a screw-thread to engage the panel and/or panel joining member. 

7. A method according to any of Claims 2 to 6, wherein the receiver is an 
adapter, the adapter having a shape complementary to that of the recess. 



25 



A method according to any preceding claim wherein Ihe recess (16) 
narrows away from its open end. 
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A method according to any of Claims 2 to 8, wherein the fastener is 
introduced into the receiver at an angle inclined to the axis perpendicular 
to the surface of the panel. 

A method according to any preceding claim, wherein the or each panel 
includes one or more projections (52) to engage a corresponding recess 
(55) in a panel joining member thereby fomiing a push-fit type joint. 

A method according to any preceding claim, wherein opposing walls 
(54A,54B) of the panel joining member are inclined together at an angle of 
uptoS^ 

A method accordmg to Claim 11, wherein the incline angle is fi^om 0.7*" to 
2^ 

A panel joining member comprising a joining element (10) having at least 
one panel receiving portion and at least one fastening assembly, 

the or each fastening assembly comprising a fastener (17) and a receiver 
(30), wherein the or each panel receiving portion is defined by spaced 
opposmg walls (13A,13B) including a panel stop member (15), located on 
at least one of the iimer facing surfaces of said opposing walls (13A,13B), 
and in which a fastener aperture (18)is located through one of said spaced 
opposing walls. 

A panel joining member according to Claun 13, wherein where two panel 
receiving portions subtend an angle of less than 180^ the fastener aperture 
(18) is located in the internal wall of the joining member. 

A panel joining member according to Claim 13 or Claim 14, wherein the 
receiver (30) of the fastener assembly is secured within a panel along a 
selected panel edge for inserting into a panel receiving portion. 

A panel joining member according to any of Claims 13 to 15, wherein the 
receiver (30) comprises a body adapted for engagement with a panel, the 
body including an open mouthed recess for receiving a fastener. 
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17. A panel joining member according to Claim 16, wherein the receiver (30) 
narrows away from the open mouth. 

18. A panel joining member according to aiiy of Claims 13 to 17, wherein the 
spaced opposing walls (13A,13B) are inclined together at an angle of up to 

5 5^ 

19. A panel joining member according to Claim 18, wherein the incline angle 
is from 0.7^ to 2^ 

20. A panel joining member according to any of Claims 13 to 19, wherein the 
panel joining member includes a chamfered edge (56). 

10 21. A panel joining member according to any of Claims 13 to 20, wherein the 

fastener is a screw (17) having a flat ended shank. 

22. An adapter (30) to receive a fastener and for insertion into a panel recess 
(16), the adapter (30) conoprising an opening to receive a fastener (17), the 
mouth of the opening having a diameter greater than that of said fastener 

15 (17). 

23. An adapter according to Claim 22, wherein the operang includes a 
narrowing at its closed end to grip the end of a fasteneir. 

24. An adapter according to Claim 23, wherein the opening and the narrowing 
are cylindrical. 

20 25. An adapter according to Claim 24, wherein the cylinders are co-axial. 

26. A panel j oint, the panel joint comprising; 

a panel (14) an edge of which is locally flat and which flat region includes 
a recess (16); 

a joining member (10), the joining member (10) having spaced opposed 
25 walls (13A,13B) to receive a panel; 



one or more stop members (15) against which a panel is aUgned; 



i 
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and wherein the joining member (10) has an aperture (18) in one of said 
walls (13B) to enable a festening member (17) to pass through the joining 
member (10) and engage the panel (14), thereby urging the panel (14) 
against the opposite wall (13A) of the joimng member (10). 

5 27. A joint according to Claim 26, wherein the joint includes adhesive (21) 

between the panel and one or more walls of the joining member to 
increase the strength of the joint 

28. A joint according to either Claims 26 or 27, wherein an adapter (30) is 
located in the recess (16), the adapter (30) having a shape complementary 

10 to that of the recess. 

29. A joint according to Claim 28, wherein the adapter (30) narrows away 
from its open end to ensure that the material from which the adapter is 
formed undergoes plastic flow around the fastening member as the 
fastening member is fiilly engaged. 



15 30. 



A joint according to any of Claims 26 to 29, wherein the fastening member 
(17) includes a screw thread to engage the joining member. 



31. A jomt according to any of Claims 26 to 30, wherem the recess (16) 
includes an aperture to receive a nut (31) into which the fastening member 
(17) can be screwed, the member and the nut co-operatively engaging to 

20 lock the nut against the inner wall. 

32. A joint accordmg to any of Claims 26 to 3 1, wherein the fastening member 
is aUgned along an axis which is at an angle inchned to the axis 
perpaidicular to the surface of the panel. 

33. A panel joining member substantiaUy as herem described with reference to 
25 and as illustrated in the accompanying drawings. 

34. An adapter substantially as herein described with reference to and as 
illustrated in the accompanying drawings. 

35. A panel joint substantially as herein described with reference to and as 
illustrated in the accompanying drawings. 
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